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ABSTRACT

During October 1982, 78 CTD stations were taken in the
Western Alboran Sea (Western Mediterranean). Vertical pro-
files of potential temperature, salinity, and density are.
presented along with potential temperature versus salinity 0
correl ation diagrams. A comparison of CTD and water sample
data is presented, and the rationale for a salinity correc-
tion is given.
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HYDROGRAPHIC MEASUREMENTS IN THE WESTERN ALBORAN SEA, OCTOBER 1982

1. INTRODUCTION

The Naval Ocean Research and Development Activity (NORDA) is studying the in-
flow of the Atlantic Water into the Mediterranean Sea in an Office of Naval Research 4
funded project entitled "Mesoscale Flow Dynamics in the Strait of Gibraltar and
Alboran Sea." This project has become part of an international study of the Alboran
Sea/Strait of Gibraltar/Gulf of Cadiz region. This broader study has taken the name
!Donde Va?.

The second of two ZDonde Va? field periods occurred during October 1982 (Donde S

Va Group, 1984). We did 78 CTD (conductivity temperature depth profiler) stations
and 152 XBT (expendable bathythermography) drops (Bergin and Kinder, 1983) during
USNS BARTLETT cruise 1311-82. This note discusses the CTD data.

2. CRUISE PLAN

The plan of the cruise was to accomplish seven objectives (listed in decreasing
priority):

@ Recover five subsurface current meter moorings that had been deployed in
June;

* Do CTD/XBT sections across the Atlantic inflow and Alboran Gyre in coordina-
tion with the Spanish ship CORNIDE DE SAAVEDRAA;

@ Obtain velocity profiles across the Atlantic inflow with a tethered velocity

profiler;

* Do CTD or velocity profiler time series stations;

* Obtain airsonde and other meteorological data;

e Obtain aerosol data;

* Take Secchi disc readings.

The CTD/XBT sections (Fig. 1, Tables 1-2) were designed to cross the historical
position of the Atlantic inflow and the anticyclonic gyre (Cano and de Castillejo,
1972; Lanoix, 1974; Cheney and Doblar, 1982; Parrilla and Kinder, 1984). We also
received infrared satellite images during October from M. Phillipe (Centre de 6

Meteorologie Spatiale, Lannion, France) and P. E. La Violette (NORDA).

3. DATA COLLECTION AND PROCESSING

Data were acquired from a Nell Brown MK III CTD that was lowered at 60 m/min.
The onboard digital recording system malfunctioned, so that data had to be recorded 6

in analog form on the backup tape deck. This tape deck had intermittent failures in
one channel that resulted in large data losses at some stations. For those stations
marked "not on tape" in Table 1, we have only the shipboard printouts that were in-
tended for preliminary data analysis only. The data for these stations were limited
to about one sample every 5 m compared to one sample every few centimeters for other
stations. In this report the data from the stations without a tape record are not 0
plotted.
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Table 2. Positions for Time-Series Station

Yo-Yo # Time Day Latitude (N) Longitude (W) Depth (m) Comments

501 1334 14 OCT 287 36-16.8 4-46.1 798 To 785 m
502 1420 36-16.9 4-45.0
503 1440 36-17.2 4-45.2
504 1500 36-17.5 4-45.3
505 1520 36-17.7 4-45.3
506 1540 36-18.2 4-45.0 Not on tape
507 1600 36-18.5 4-44.7 732
508 1620 36-18.8 4-44.7 723
509 1640 36-19.0 4-43.7 710
510 1700 36-19.4 4-44.2 694
511 1720 36-19.6 4-43.9 698
512 1740 36-19.5 4-44.4
513 1800 36-19.6 4-43.8
514 1820 36-19.5 4-43.5 658
515 1840 36-19.4 4-43.6 679
516 1900 36-19.5 4-43.8 695
517 1920 36-19.4 4-44.1 692
518 1940 36-19.3 4-44.0 694
519 2000 36-19.3 4-44.3 692
520 2020 36-19.1 4-44.2 703
521 2040 36-18.8 4-44.3 714
522 2100 36-18.6 4-44.1 728
523 2120 36-18.1 4-44.3 743
524 2140 36-17.9 4-44.1 763
525 2200 36-17.5 4-44.5 776
526 2220 36-17.2 4-44.2 792
527 2240 36-16.7 4-44.2 803
528 2300 36-16.8 4-44.3 815
529 2320 36-16.9 4-44.1 823
530 2340 36-17.0 4-43.9 820
531 0000 15 OCT 288 36-16.7 4-44.4 818
532 0020 36-16.7 4-44.3 814
533 0040 36-16.7 4-44.4 812
534 0100 36-16.6 4-44.6 808
535 0120 36-16.8 4-45.6 804
536 0140 36-17.0 4-46.0 794
537 0200 36-17.1 4-45.8 783
538 0220 36-17.5 4-45.4 782
539 0240 36-17.7 4-45.4 759
540 0$0O 36-18.2 4-45.6 714
541 0320 36-18.6 4-45.8 710
542 0340 15 OCT 288 36-18.9 4-45.8 700 To 685 m

8 i



The analog tape data were transcribed to digital form and then edited to remove
spikes. The sensor responses were matched, and then the data were pressure-sorted
and filtered to produce 1-dbar averages (Hallock, 1982). Salinities were calculated
using the 1978 practical salinity scale (Lewis and Perkin, 1981), potential tempera-
ture using Fofonoff (1962), and density (as sigma-theta) using UNESCO (1980) and
Millero and Poisson (1981). The new salinity and density algorithms will differ from
the older algorithms in the range of Mediterranean Water. The Deep Water salinities

are about 0.006 lower (Lewis and Perkin, 1981), and the densities about 0.02 kg/m
3

lower (Parrilla, 1984).

Water samples obtained with a rosette sampler were used to monitor CTD 0

performance. Two water samples were collected at the same depth at each of 10
stations (frequent rosette malfunctions reduced the number of samples collected).
Water sample salinities were determined using a Guildline Salinometer, and compared
to the CTD values (Table 3). The CTD was 0.008 lower than the water samples. Using
the same CTD and salinometer in June (Kinder et al., 1983), we estimated that the
CTD was 0.003 too low. The same salinometer and the same operator were used to check 0
the Neil Brown CTD on the CORNIDE DE SAAVEDRAA during October, and the agreement was
within 0.003. We also compared salinity cross sections from the Mediterranean Water
below 500 dbar for June and October BARTLETT data and for October CORNIDE DE
SAAVEDRAA data. Because of the small salinity gradients, a difference of 0.005 at
1000 dbar displaces the isohaline about 100 dbar. The intercomparison of the three
data sets showed that the October Bartlett deep salinities were 0.003 to 0.008 too 0
low. We, therefore, added a correction of 0.005 to all the BARTLETT October CTD
salinities. This correction makes the three data sets more compatible below 500
dbar, and has no consequences at shallow depths because of the large salinity
gradients there. Accuracies for this data are: 0.0050C, 0.005 salinity, and 5 dbar.

Because new algorithms were being implemented while these data were being 0
processed, there are several anomalies in the plotted data:

* Potential temperature is used throughout, although sometimes labeled as "t"

(e.g., sigma-t);

* Salinity was always calculated using practical salinity units, although it is 0
labeled "ppt." Practical salinity has no units;

* Density is always represented as sigma-theta, although it is labeled as
"sigma-t";

a Density in the plots was calculated using the older algorithms (Fofonoff, 0

1962). This is significant for the Mediterranean Water theta-S diagrams where the

plotted isopycnals are about 0.02 kg/m 3 too high. Data files for this data and for
the June data (Kinder et al., 1983) have been updated with the new algorithm.

Navigation was by radar and visual fixes near land, and by satellite and omega 0
elsewhere. Station positions near land were accurate to about 0.5 km. Away from
land, the combination of accurate but intermittent satellite fixes and continuous
but inaccurate omega gave an estimated accuracy of about 1 km. Individual fixes
based on the satellite system were accurate to about 0.5 km and on omega to about
2.0 km.

9



Table 3. Salinity Calibration

Water Sample CT Sample - CTD
Station T(0C) P(dbar) T( C)

106 12.88 38.435 410 12.86 38.422 +0.013

112 13.00 38.424 1067 12.93 38.419 +0.005

114 13.03 38.442 1178 12.98 38.426 +0.016

118 13.00 38.427 1128 12.95 38.420 +0.007

124 12.96 38.400 840 12.94 38.427 -0.027*

196 13.11 38.467 500 13.12 38.465 +0.002

200 12.98 38.426 1340 12.96 38.419 +0.007

200 12.96 38.437 1196 12.96 38.422 +0.015

200 13.22 38.492 422 13.20 38.482 +0.010

200 13.23 38.429 340 13.23 38.469 -0.040*

208 13.00 38.420 1300 12.97 38.420 0

214 12.85 38.438 1000 12.96 38.428 +0.010

226 12.98 38.433 1013 12.97 38.427 +0.006

*Outliers S

For all samples (n 13): mean difference = +0.0018
standard deviation = 0.0166

For- all samples less outliers (n = 11): mean difference = +0.0083
standard deviation = 0.0051

10



4. DISCUSSION

In addition to composite theta-S plots (Fig. 2), we have also provided four
plots for each station (Figs. 3-69). Plot A is the density as sigma-theta (labeled
as sigma-t), salinity, and potential temperature (theta) versus pressure for the 6

entire cast. Plot B is the theta-salinity correlation diagram for the entire cast.
Plot C is the same as plot A, but it is limited to the upper 70 dbar to illustrate
details of interest to ZDonde Va? optical and biological investigators. Plot 0 is
the same as B, but limited to potential temperatures below 13.4 0C to illustrate the
properties of Mediterranean Water.

Station 200 (Fig. 36) was designated an intercalibration station with the
CORNIDE DE SAAVEDRAA, and it shows the water masses normally present in the western
Alboran Sea (Fig. 2). Low salinity Atlantic Water occupied the upper 100 dbar as a
nearly isohaline but thermally-stratified layer (20.50C, 36.46, 3 dbar; 15.5°C,
36.47, 103 dbar). At 72 dbar, there was a small salinity minimum (36.41) within this
layer relict from the North Atlantic Central Water (Lanoix, 1974). Salinities then
decreased while temperature decreased until a slight temperature minimum (about

0.015 0C cooler) at 270 dbar (13.160C, 38.41, 29.00 kg/m 3 ) that delineates Mediter-
ranean Winter Water (Lanoix, 1974; Parrilla and Kinder, 1984). Below this was the

Intermediate Water salinity maximum (400 dbar, 13.15°C, 38.49, 29.07 kg/m 3) that is
relict of Levantine Intermediate Water (Katz, 1972; Parrilla and Kinder, 1984). Both
potential temperature and salinity then decrease to the bottom where Western Medi-
terranean Deep Water resides (Lacombe et al., 1981; Parrilla and Kinder, 1984) (1400

dbar, 12.75°C, 38.42, 29.10 kg/m 3).

Time-series station 262 consisted of 42 casts made near the same point (Table 2
has positions) over 14 hours. The first and last cast were made close to the bottom,
and the other casts were between 5 and 350 dbar. Figure 70 has five parts. Parts A,
B, and C are successive vertical profiles of temperature, salinity, and density.
Part D is the successive theta-salinity diagrams, and Part E is the composite
theta-S diagram. The figure shows changes in both the T-S correlations and a large
downward displacement of the isopycnals when a 25 m amplitude internal wave passed
the station during casts 536-538.
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STATION 518s21 4
A..M,,AN ',LA C10 DATA

S TWA -T

SAL (PSPT )

1 HE TA(OEG -C)

j, S i 55 I S S 3 A A .

"t /

S So 0

STA1 O _______1____

Figures 30c and 30d 5
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ALBORAN SEA CTD DATA
CRUISE 131182 STATION 18qlh

200
, 200 0

ot 1001
L i .'

oj 180

10

130

*60 0./

10 23002 " "00

l 050 1 30 10 390

SALINITY(ppt)

134

1321

1311

*3 -

12,-

*" 0

OL 

I' I 
( 0

* Figures 31a and 31b
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CRLUI SE 13112
S TAT ION lb9I22
A BCIRN SEA -TO ATA

o ,A4-T

CRUISE. 13;1M2

S I A
A LL, A C-. DA

SICMA-T

Figures 31c and 31d
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ALBORAN SEA CTD DATA
CRUISE 131182 STATION 190123

230

Z20-

..
,00 

( .S

P100

7I0 1" ,

1601

150. 260

140'

r/Io 0

50 0 a"

SALINITY(ppt)

134

13~3

140 +.'

131 .

S o 0 +

t20 l 60 3 90 0 o

SAL NITY(ppt)

0 Figures 32a and 32b
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CRU, SC 131182
STATION 190123
AL SORAN SLA C IO DATA •

A S GMA-T

SAL(PPT)
35 33 38 38 3 383 33 38

tI OETA (DG -C)

2 00 3 0 2 2 2

350o

4o

CRUISE 133152
SOTTION 190123
A L8 ()RN SLA ':TD DATA

SIGMA-T

CF{UISE 131F31

05 06 20 0%, 28 30

SAL( T)
33 3518 33 335311 3' 1

I "ETA (LC -C)

Figures 32c and 32d
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ALHORAN REA CTD DATA

CJRUiSE HUBi STATION 19Z[25

15 0

14 
110,

350 l0 G700 0 0S

SAL! NITY(ppt)

113 S

32q

Fiue 33 nS3

I-Il74



CRU ISE 131182
STATION 192125S
A, BORAN SILA CTO DATA

* SIGMA-T0

o SA&(PP7)
23 35 3* ., 32 23 b 5 30 3

= 1..ETA(ECO -C)

2 22

0

CRUiSL 1311hd3

ASTJ.NN ','L* O12TO DATA

% CMA- T

SAL(PPT)

1I H2E TA (6 G - )

Figures 33c and 33d
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ALDORAN SEA CTD DATA
CRUISE 131182 STATION t92126

2300

17.0-

114

lzo

378 .179 0 1 SO3 38 6 9 390
SA LINITY(ppt)

Fiues3aan 4

760



CRUISE 131182
STATION 192126
ALBOR1AN SEA CYD OAT^

* SIGMA-T
252? IS 2. 350

O SAL(PPT)
is i. 3. 340 "1 3V* i. iS 1

0 IHETA(OEC-C)

090 0

CRUJISE 1311282
S TATI ON 192,2
ALOORAN SEA CTO DATA

SIDMA -T

0 SAI.(PPT)
ii ill i. 3.1 3, il 3* SS S

o II,TA(DLC -C)
Ii i I IS C I Ii It 20 .1 40 4

- 77S



ALI3ORAN SEA LCFD DATA
CRUISE 131182 STATION 196130

Li )

190-

too.

260

3-0 360 310 300 390

SALINITY(pt)

113

13

128

127

*I a

19 79. 300 2 1 4 0o 3 9 04 3 ', ]00 07 3

SA Ll iiT Y(pp t)

* Figures 35a and 3E5 S
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CRIVSE 131182
STATION 196130
ALSORAN SEA CTO DATA

SIOMA-T
0,1 222.5 03

SAL(PPT) S
1 HE TA (DEC--C)

2.1 13 12 1* 5 1 'R 9 0 2 2 :

'oo,

3 oo.

soo.
4~ 

•

CRUISE 1311 

]
STATI ON 196 O
3 1 L I n A N E A ( '] D A T A

y SCMA-T

SAL(PPT)

I E TA(L )C -C)

Figures 35c and 35d
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ALBORAN SEA CTD DATIA
CRUISE 131182 STATION 200134

200

"250

too-

100
V2 0

0

14.0

13
14.0

0 Lo I

SALI NITY(Ppt)

04S

133,

130

5) 1

126 -,,

37.P 7 q7 '00 191 3802 3 1 344 39.11 186 3073 ? A
SALiNiTY(Ppt)

Figures 36a and 36b
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- - -4

CRUtSE 131152
S TVTON 200134
ALBORAN SEA CTO OATA

* SIGIUA-T

I "I .TA(OLC-C)

2000

4001

C.R'SE 118
STArfCOh 200134
ALR3,RA N SEA CTO OATA

* SICMA.-T
25 26 ~27 0 *3

0 SAL(PPT)

,3 1#4ETA(ULc)LC)

2*

Figures 36c and 36d
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ALBORAN SEA CTD DATA
CRUISE 131182, STATION 204138

21.0

250

~, ISO- 6

0 d

2.0

1-4

ISO28 0

M7I

no3 7. N 3p 3 03 30 9 1 80 q 0 39R
SALINITY(ppt)

1382



CRU&SE 131182
S TATI ON 204138
AOORAN SEA CTO DATA

* SI1CMA-.?

o SAL(PPT)

S T.2CTA(DrG-C)
92 Ii 1 s * i I 20 2, 22 20

1 00

CRU. SE 131182
STATi ON 4438
AL60RAN SLA CTO DATA

SIGMA-T
21 2,6 21 ? 2 9 0.

o SAL(PPT)

0~ ME9TA(OEG -C)

18 83



ALBORAN SEA CTI) DATA
CRUISE 131182 STATION 208142

25.0

1.0

80

250

1190

001

1' 0

134-

2290

127

tS

LZO

378 17.9 H390 i e 1919 18 3P 4 '39 396 5 7 1,

SALINITY(ppt)

Figures 38a and 38b
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4S

CR121 SE V31182
SIV~ON 209%42
AL60RAN SEA CIO DATA

* SIGMA-I

O SAL(PPT)
35 3.. 06 1- S. 3-. 08 58 s

a IHETA(OC.-c)
to~~~a 2 SI 1 3 0 2 13

300

.500

CRU isE 131182
S TATI ON 208142
ALIOORAN SEA CIO DATA

* SIGMA-T

O SAL(PPT)
31 1p J! 335 3'.6 0 3. s o

- IHETA(OEG-C)
2 ~ ~1 o 21 2S I S S20 3

w 0o

Figures 38c and 38d
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ALBORAN SEA CTD DATA
CRUISE 131182 STATION 210144

7310

loo.

13D-

170

12-

350 3288o38 9

14

33

244

128

J5 J1 38 64 3 84701 38 9 398
SA LlNI TY(pp t)

Figre 39 nS9

2.83



* 0

CRUISE 131182
STATION 210144
ALOORAN SEA CTO DATA

* SIGfAA-T
05 002) 20a. 7

oSAL(PPT)

0 IHETA(DEC-C)

0

1 0

CRUI SE 131182
STATILON 210144
A&.BORAN rEA 0r1D DATA

* SicmA-1

0 SAL(PPT)

-. HETA(OEC -C)
jo A0 so 2 5 5 0 21 fl 2

* 1 0

Figures 39c and 39d
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ALBORAN SEA CTD DATA
CRUISE 1311,82 STATION Z12146

210-

'.j

150 254

14.0

130

la 31 0 07 0

34

33

Z97 10 4eo : l ; 2 2

pa 9o 17 lo AI 4 h3 M 8 86 37 l
SA LI NI TY(pp t)

Fiue 40 n00

I388



CRU I SE 031182
STAT.Oh 212146
AL930RAN SEA CTO DATA SGA-

o SAL(Ppr)

4~ OIETA(OLG -C)

- TTC 2W46

CRU.31 312122

0 12ETA(LILC CFj

20 0 4 Figure 40 and 0dS 1 20

11 189



ALBORAN SEA CTD DATA
CRUISE 131182 STATION 214148

ISO

1, -

t30

0 2

120

'I S

16.0

127

75 3238 38 24 e 0 29

A LlIITY(pp ()

r 90
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CRUISE 13182
STAIION 214146
ALBORAN SEA CTO DATA

o SALCPOT)
is Sb ke 3.6 37 376 30 502 23.

2 THETA(DEC-C)
%3I s t * i 1 ~ 10 i 2 2

3WI

.. ..0.0...

0000

Figures 414n 1
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ALUORAN SEA CTD DATA
CRUISE 131182 ST~ATION 215149

no-

no

I

too

go

ll

0e 10 A039

SALI NITY(ppt)

'34

13,

3-

12, 48

[as

it? I

.-zj !29 2 !Z

370 j q 3' 0 36 isi JR j 3? 4 1,5 3,86 3,87 189

SALINITY(ppt)

Figures 42a and 42b
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CRVI~SC 131142
STATION 215149
ALSOAN SEA CTO DATA

* StOMA-T

* SAL(PPT)
30 3p. J!, M ? 33 s ke 3! Sn

3 TI4CA(DG-C)0

400.

000

CRSJISC t3138
STATION 215149
ALGORfAN SEA CID DATA

* SiCWA--T

0 SALOP?)~S OS 30 5/ 31A S. 30%

CH ~NTA(OEC; -C)

30 0 4 5 5 1 S 5 0 0 ? a

5c 4

Figures 42c and 42d
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ALDORAN SEA erM DATA
CRUISE 131182 STATION 216150

too

too

10-

Ito

me0 noj. 9

134

1300

no0 * 0 ;6. 1 - 3 14 J5 0 6 380
SALINITY(ppt)

1394



C 3.' C 1,62
S)OL '216250

ALSORAN SEA CYD. DATA

F S ~ ~ ~ SAL(fPT) ~,~~
33 .4 36

j 2 THETA(OG0-C)

220

" *o

AL0 RA SE SODT

* SICMA-r
22s

_S35 36 3 k f. .3

2 29 1' IS C I, 0 2-C)

Fiues4can.3

950



ALBORAN SEA Cr1) DATA
CRUISE 131182 STATION 217151

as'

too-

14S-

130 /

350 360 3;0 300 390
SALINITY(ppt)

112

£3L

0

£29 28

UA7

.0 41 :44 .:29 0o .491 :Z9 4 .z 1 :29

1*6
.37 .37 ;30 Jul3 .302 .30 Ji 3,805 B .30 i's

SA LI NITY(ppt)

Figures 44a and 44b
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CRUISE 131182
STATO N 217151

ALBORAM SEA CTO OATA

" 'SIOWA-T
k7 M0217 2. t0

SAL(PPT)
3? 6, if 300. 3 37.5 36 30. 3.

2 THETA(OEC-C)

Ii to I U IIo0 0 i 00 0

00

'Wo

.4o

Go

6"

CRUItSE[ 131102
STrATI ON 21"7151
AL.BORAA SEA CTO DATA

* SIOMA-T

o SAL(PPT)
INE TO(D171-C)

70 ,,3 O ,S ,S I, ,7, , 20 2, 01 2,3

Figures 44c and 44d
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ALBORAN SEA CTD DATA
CRUISE 131182 STATION 216152

19.0.

lo

'a 0

160
All

130

J5. 36) 0 e 390o

SALINITY(Ppt)

131-

0

V

,Z7 , , n 4 92 4
Led (3

n.8 .9 80 3 1 142 63 84 35 36 38 38
0-INT~pt

Fiues4aanq5

980



CAUIS 131152
STTO 1152

ALUORAN SA CTO DATA

2s 273 9 30

2p35 3 0 37 375l 32 3.5 39

THE TA(DEO-C)

00

.so

9"

,wS

ow 30

CRUS)1316

3 06 . ~ ,. , .S 3

CftI2 1 15SIATIO 21515

To OA LACODT

* .O A-

10

Figures 45c and 45d
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ALBORAN SEA CTD DATA
CRUISE 31182 STATION 219153

nzo

a , 
°o

, oo//

U.0

,,

1-

. o 2,

Iii. a- ------

m36 37. 360 30
SALINITY(ppt)

114-

I

133 j

it :467 ;6SA 2. 2, n 4 Z

SALINITY(ppt)

010

/
tat,,

/ 82/7
t3.l : 0

,d ~ S i 00 j .0 j I oz : 3 a

fl6 37 8 3. 30 30 36 36 .0 4 8
, ,.ALI. . Y/ / )

Figures 46 an 6
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CRUISE 131162
STATION 219153
A.L80RAN SEA CTO DATA

* SIGMA-?

* SAL(PPT)

#00

$50

00 S A ( P T

350

200

$101



ALDORAN SEA CTD DATA
CRUISE 131182 STATION 220154

2"0

too

0ia

12.

.131

tic

1240

37 3c 1 0 370 300 380
SALINITY(ppt)

1102



CRUISE 131 82
STATION 220154
ALBORAN SEA CTO DATA

A SIGMA-T
* 34 7 a3 33 3

* SAL(PPT)
3N' 3 3 M 3M6 37 31.. 3. 3. . .

* 1 NCTA(OEG-C)
*. 14 4 14 14 17 14 1 20 II 34 33

CRUISE 131182

STAT.ON 220154
ALOORAM SEVA CTO DATA

•SIWMA-T

o SAL(PPT)

= 1 HETA(OIEC-C)

1103

,o •o 2215

1i8 03 13 0

.. . .. . . . ,L (P. . . .



ALDORAN SEA CTD DATA
CRUISE 131182 STATION 221155

040

Io

132

$00

t33

IZ9 2*

1M3

IV4

010



CRUISE 131182
STATtON 221155
ALOORAN SEA CTD DATA

* SIOIJA-T
2* 2!1 30

* SAIL(PPT)

* TIICTA(OEG -C)

.

, •

I Is

0Q

CRUISE 131182
STATION 221155
ALBORAN SEA CTO DATA

*l SIGMA-T
as a,252 30

O SAL(PPT)
is St.$ if "I 30 3?0. 3. 3.5 .I

1 mErTA(OEG -C)
S ti IS, I '? I, ' 1, , . ,, .1 23

0

0

Figures 48c and 48d
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ALDORAN SEA CTD DATA
CRUISE 131182 STATION 2&2156

no

na-

MO.

too.

13A*

04
aa Ia

'M836 371 no0 390
SALINITY(ppt)

124-

13: i

U

130.

zl 29 Z

231.6 37.9 30 31 3;9 33 3;4 3;5 39 6 37 308
SALINITY(ppt)

Figures 49a and 49b
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CRUISE 131132
STATION 222150
ALGORAN SEA CTD OAT^

a SIOMA-T

o SAL(POT)

fl 35.6 30 Mlb S 31.0 * 3 3. 33

1IMETA(OEC-C)

0. ~ ~ . 2, 22 3 1U 0 0 I 3

wo.

100

CRUISE 131182 SSTATION 222156
ALOORftAN S1,A CTO DATA

SIGMA-T
233 7 to 30 3.

* SAL(PPT)
5 31 30 341 33 37,s 310 33

I IHETA(OEG -C)
*o I 03 I ,0 , * 30 Z * 2

1 "

*.

Figures 49c and 49d
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ALDORAN SEA CTD DATA
CRUISE 131182 STATION 24158

"U

t o to.

io

114

aq g

M7 f/

14108



CAUISM 1311082
STATION 214150
ALUOMAN SE A CTO DATA

A SIGMA-T

* SAL(PPT)

U~ IHETA(OECC-C)

so.

"o

l..0

CRUISE 11S2
STATION 224158
ALBORAt4 SEA CTO DATA

* SIGMA-T
It.*3,2S3 30

* SAL(PPT)
33 385 309 "? 3v. 3. 3.1

UI MCTA(OE C)
It 36 21 22 U , I 9 2 3 !

30 S

.0

0

Figures 50c and 50d
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ALBORAN SEA CTD DATA
CRUISE 131182 STATION 226160

ano

Ia

150

1-4

- ido

50 3634 9

go Eli SALIMITY(ppt)30

31

131

U

0

Z6k

129

.:.m7 "'289 ",eg ;29.1 292 .,29 .'29

37.9 n.9 3%0 31 3Z A 3 3B4 385 30 387 308
SALINITY(ppt)

Figures 51a and 51bS
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C"11 13 13j70.TAT.O 246
ALGORAN SE TO O~

A SIOMA-T

I. ~~SAL (PpT)2 3

2 TkCETA(OEC-C)

wo

CRWS 13/a

STATION 226160
ALBORAN SACTO OAT^

* SIGAIA-T
SW S OW 1'0 30

* SAL(PPT)
is O* O MI 3 3,) 0 3 03 39

S IHCTA(OEG-C)

Figures 51c and 51d



ALBORAN SEA CTD DATA
CRUISE 131182 STATION 230164

1800

al

110 / 4 n 9

153

142

to.

300 380, 13 3 - 310
SALINITY(ppt)

1312



STATION 230364
ALOORAN SEA CD DATA

* SIOMA-l'

o SAL(PPl-

**'1 K 131102
STATlOoN 230164
ALGORAN 56.4 CID DATA

* SIGMA-T
55 5 53 5 5*33

* SAL(PPT)
35It .* 5 3 55 53 31

THETA(DEC-C)
* 0 55 5 3 t 55 3 5 5 2 23

so.

Figures 52c arnd 52d
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ALDORAN SEA MT DATA
CRUISE I31182 STATION Z34168

MCA-

no-

160.

1' 0

Po 40Pi
120 35 / i .

116

'31

130

12,4

IV

Fiues5aan 3

11



CRU SE 131182
S!A~ CN 23416b
ALIIOPAN SCA CTO OATA

SAL(flP)
35 355 1.. 381..' 1 '

'.142A(OLG -C)

22. 250

CRUISE 131182
STATICON 234166
ALeORA N SEA CTO OATA

* SIGMA-?

o SAL(PPT)
35 383 34 3.1 3? 1 8- 38 48-

4 IHETA(DEG -C)

20 201

Figures 53c and 53d
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ALIIORAN SEA CTD DATA
CRUISE 131182 STATION 238f73

Z30

0

28.0

25.

8*0

14.0-

130-S

lao ;o------
J50 16 370 380 390

SALINITY(ppt)

134

132

fit-

130-

129 2886

21 08 48 9 290 491 2Z92 aq ,.9

37.6 378 80 391 382 383 384 385 388 A7 388

SALINITY(ppt)

Figures 54a and 54b
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CR I SE 131182
STATION 238173
AL1eORA2, SEA CTO DATA

* SiOUA-T
27 2, 2S! ZS.

o SAL(PPT)6
33 . ulS s 3,1 3. 1 3.5 S

O NETA(OEC - C)

CRUISE 131182
STATION' 2315173
ALSORAN SEA CTO DATA

a SICMA-T

aSAL(PPT )
351 37S34 35 ~ I.S 1S 38 3.

o TIETA(OEG-C)
72 ~ ~ ~ ~ 1 21 2?54 ' S S a o a

Fiue 5cad 4
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ALBORAN SEA CTD DATA
CRUISE 03I182 STATION 242r77

no

2z0-

oo

105

too

160 ./A 
o0

SALINITY(ppt)

134

133-

t3t

- 30

129 86

120

121 l7 !flo 6 9 99 o 291 4Z9 3 , a

12379 37 9 30 3S'1 3932 393 394 35 M9 337 3398

SALINITY(ppt)

*Figures 55a and 55h
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CRUiSE l3ii82
S TAT I Ot 24217)
ALGORfAN SEA CTO DATA

* SIGMA-7

o SAL(PlP'

E,-A(OLO-C)

CR: S 1 3i8

STATIN 242177
ALBefAN SEA CTO DATA

* SIGMA-T
252. 27 222.3

o SAL(PPT)
35 a4 3. 304 V? 37$ 39SO S

0 1HETA(OEG -C)

33 ~ Fiue 55c and 55d3 3 0 2 O 3
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ALBORAN SEA L1' DATA
CRUISE 131182 STATION 244179

230'1 4IA

Uo

200

60

15.Ac

14.0-

130-, ,

l2#0

380 30 370) 3;o0 30
SALINITY(Ppt)

13J

132-

'-130,

127

.46 7 488 ;46 9 :290 :491 1.9 .:493 :'q
226 1 '

n78 79 90 392 382 33; 34 3S85 36 37 38
SALINITY(ppt)

Figures 56a and 56b
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CRUISC 131182
STATION 244179
A4.ORAN SEA CTO DATA

o SAL(PPT)
35 351, 5 355 ) 31. 355. 3

THETA(OG-C)
IS 5 IS e 7T 55 5t lo 3t 35 0}

13- i
6

CRUISE 131182

STATION 264179
ALOORAN SE-A CTD DATA

" '," VSCMA-T

i30 . I S
2. 3

o SAL(PPT)
Is.15 3. 3-5 V 315 U5 3.5 35

THE TA(OG C)
51 4 IS 55 1? i 5, 50 31 33 33

50 0

;7

Figures 56c and 56d 0
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ALBORAN SEA CTD DATA
CRUISE [31182 STATION 245180

ISO

ac

MO0 0 030

SALINITY(Ppt)

124-

133-

13 1

12-1

1122



C"AUISC '31182
STArIOV 24500
ALSOMAN SEA CTO DATA

*4 ~SIOUA-T 006

o SAL(PPT)
30. as N l 34A 3 72 3. 53 3.

* T14E(OEG-C)

3-

CRUISC 131182
STATION 245180
ALOOAN SEA crO DATA

* SIGMA-T

* SAL(PPT)
a. 355 30* 306 3! 3,.. ** 3.3 5.

0 THITA(OCC-C)

20-

Figures 5ic and 57d
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ALBORAN SEA CTD DATA
CRUISE 131182 STATION 246181

160

1r1.

In-

MA 360 37030 9

134

ISr

me

1409 - 6

378 00A 3 7.03 31 9 386 3'80

j 134SALINITY(ppt)

Fiue 58a anr8

412



STOhl 2441a,
ALeOOAN SEA CYD DATA

* sIoNA-T

* SAL(PPT)
90 36. 3. :-1 97 7.0 5. 50. 39

* Tt4CTA(OEC -C)

too

SIS
17 3

to.PPT

to 20 z2 23595

40.S

so

Figures 58c and 58d
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ALBORAN SEA CTD) DATA
CRUISE 131182 STATION 247182

z1..
00

to

180 0. 0 8

4

lit

130,

tze
J78 1 0 31 2 3 38 8 8 1

SALI~vY(Pp0

Figre 59 ad 9
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CRUISE 131182
STATION 247182
ALDORAM SEA CTD DATA

S.GMA-T

o SAL.(PPT)

O 3LTA (O-1C )

so

CRUI SE 131182
STATION 247182
ALSORAN SEA CTO DATA

SIGMA-T
*3 . 3 ~ 2 530

o
s  

SAL(PPT)
35 355 3. 3.5 37 3~ 5 3 5 1.

SI HETA(D G--C)

'0 0

Figures 59c and 59d
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ALBORAN SEA CT' JATA
CRUISE 131182 STATION Z48183

2"0-

U

101

130.
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